The objective of this study was to develop an operational water security assessment framework for basin-scale analysis using an indicator-based methodology. Because operationalization of water security enhancement will require a bottom-up approach, the study considered basin-scale analysis instead of the traditional national-scale analyses. The DPSIR (Driving Forces-Pressures-State-Impact-Response) framework was used to identify the pertinent driving forces, corresponding dimensions and indicators of water security that are applicable at a basin scale. Furthermore, because the study aimed to operationalize water security, stakeholder meetings with public sector actors were conducted to consider their point of view in making the water assessment framework robust and implementable. As a result, five broad dimensions (measured by eight indicators) were fixed -water availability (which is a measure of how well the domestic, agricultural and industrial water demands are met); water productivity (which estimates the economic value of water used in the basin for revenue generating activities); watershed health (which emphasizes on the indirect factors such as land use, river health, environmental flows, etc., that will ultimately have a bearing on water security in the basin); water-induced disasters (which considers the effects of floods and droughts on the overall water security); and water governance (which sheds light on how well water is managed through policies and institutions). » The framework includes five dimensions and eight indicators.
INTRODUCTION
Water is at the heart of basic human security-food, energy, culture, aesthetics. How water is managed will have repercussions on almost every aspect of human security, which is why achieving adequate water security is among the top priorities of government policies across the globe. While formulating policies to enhance water security are important, even more crucial is monitoring the changes brought about by implementing these policies. As the adage goes, "we cannot manage what we cannot measure". In today's time, operationalizing water security is becoming urgent. Water security assessment frameworks, therefore, need to have the potential to monitor the plans and policies that are taken to ensure water enhancement. Such plans and policies are usually implemented within administrative or hydrological boundaries within a country. Therefore, the objective of this study was to develop a framework for water security assessment at a basin level that would subsequently inform decision making on enhancing water security.
Measuring water security is not new. A number of studies have done so at different scales (e.g. Falkenmark, 1989; Gleick, 1990; Heap, Kemp-Benedict & Raskin, 1998; GWP, 2000; Sullivan, Meigh, & Giacomello, 2003; Zeitoun, 2011; ADB, 2013; Srinivasan, Konar, & Sivapalan, 2017; Varis, Keskinen, & Kummu, 2017; Zende, Patil, & Patil, 2018 , Jensen & Wu 2018 among others) .
Most of these assessments are made at a national or regional scale and consider specific aspects of water security. For example, the work of Falkenmark (1989) was associated mostly with water scarcity and proposed the widely accepted water stress indicator. Similarly, Sullivan, Meigh, and Giacomello (2003) also worked on the water scarcity aspect proposing the water poverty index as a measure of scarcity. Srinivasan, Konar, and Sivapalan (2017) argued for a case of assessing dynamic water security to account for human adaptation to environmental change and increasing spatial specialization in the modern world. Jensen and Wu (2018) focused on the water security of urban areas. A common feature with these assessments of water security is the use of simple (but effective) indicators, which help in quantifying the various aspects of water security. However, very few studies (e.g. ADB, 2013) have attempted to capture multiple perspectives of water security into an assessment.
This study builds on previous work on water security by firstly evaluating the water security at a basin-scale to account for hydrological boundaries and, secondly, considering all the relevant components of water security that are applicable at a basin level.
METHODOLOGY
The study began with a thorough literature review on water security assessments to develop an academic context of the subject matter. In order to get a sense of the "operational" context of water security, stakeholder consultations with various government and non-governmental agencies were conducted in India, Thailand and Vietnam. The feedback received from the stakeholders was amalgamated with scientific understanding to arrive at a first draft of the water security framework. This draft framework was again presented to the stakeholders to solicit critical feedback, especially for the operationalization potential of the water security assessment. The framework was then fine-tuned to account for the critical feedback received from stakeholders and finalized. The framework has two shaded portions. The portion shaded in grey is the generic (and fixed) part of the framework, which will be applicable to a geographic area. The portion shaded in blue is the variable part of the framework that will depend on site-specific conditions and data availability. 
Dimension Indicator Potential variables Suggested ways to measure
Water availability Sustainable basin exploitation 1. Per capita water availability Surface runoff/Population (Falkenmark, 1989) 2. Water scarcity Annual per capita water resources availability (Babel and Wahid, 2008) 3. Water variation The coefficient of variation of precipitation over the last 50 years (Babel and Wahid, 2008) Water productivity Using a similar procedure, the indicators are aggregated into dimensions, and dimensions into the overall WSI which will also have a score between 1 and 5. To reflect the long-term variation of water resources, they used the coefficient of variation of rainfall over the 
RESULTS AND DISCUSSION

Very poor
The basin is highly insecure with respect to most of the dimensions of water security. The basin is affected by severe water-related problems. Furthermore, the management and governance in the basin are inefficient.
Poor
The basin is insecure with respect to most of the dimensions of water security. The basin is affected by some water-related problems. The management and governance in the basin need improvement.
Average
The basin has mixed water security with respect to the dimensions of water security. There are patches of water-related problems in the basin. Governance and management instruments are in place but are still to yield the intended results.
4 Good The basin is quite secure with respect to most of the dimensions of water security. There are hardly any water-related problems in the basin. The governance and management instruments are yielding most of the intended results.
Very good
The basin is highly secure with respect to all the dimensions of water security. There are no water-related problems in the basin. The governance and management instruments are yielding the intended results.
the past. A possible reason for this could be that water governance is implicitly reflected in the assessment of every dimension of water security. However, for this study, we decided to make this important aspect explicit, and assign a dedicated dimension for water governance.
This dimension captures the ability of the government to manage the water sector and plan for anticipated changes. Two indicators have been used to represent this dimension. The first of these is the overall management of the water sector that depicts the picture of the overall management of the various elements of the water sector in the basin. The suggested way to measure this is through a questionnaire to evaluate how the management practices of the major water-related institutions in the basin (institution factor). The second indicator is the potential to adapt to future changes that evaluate how well equipped the basin is to cope with emerging pressures on water security. The suggested way to measure this is also through a questionnaire to examine if the plans and policies for water sector development consider long-term drivers of water security.
As described in Section 2, the dimensions and indicators of the water security framework are fixed and can be cross-scaled to any basin of interest. However, the choice of variables (both type and number) depends upon the user and should account for the site-specific requirements and conditions. Using the aggregation technique described in Section 2, the variables are to be aggregated to arrive at an indicator score between 1 and 5; then the indicators are to be aggregated to represent the dimension score; and finally the aggregation of dimensions will lead to the overall WSI, which will also have a score between 1 and 5. The interpretation of the different magnitudes of the WSI is presented in Table 2 .
CONCLUSION
Achieving water security is a complex process that requires a holistic understanding and treatment of the various elements (or dimensions) of water security. This study has developed a framework to assess water security with respect to these varied dimensions, at a basin scale. Although the framework has been designed to be generic in nature so that it can be applied in diverse climatic and socioeconomic conditions, it has a provision for site-specific nuances to be reflected in the assessment of water security. In order to apply the framework in a specific area, the data corresponding to the selected variables should be collected from reliable sources. The data must be then examined for consistency and quality.
The variables should then be estimated quantitatively or qualitatively as presented in the framework. These variables must then be normalized between the range 1 and 5 by using a combination of reference values from literature, logical deductions, and expert opinion. The variables contributing to particular indicators are aggregated and averaged to get an indicator score between 1 and 5. Similarly, the indicators contributing to a dimension are aggregated and averaged to obtain a dimension score. Finally, the dimensions scores are aggregated and averaged to get the overall water security index. It is expected that the outcome of this study should help inform decision making on water security enhancement and infrastructural development, which in turn will have 
